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DETAILED ACTION 

1. Responsive to communication application 10/665,451 filed on 09/19/2003 and 
Applicant Amended filed on 11/30/2006, claims 1-22 are pending. 

Claims 1 , 6, and 8 have been amended. 

Claims 12-22 have been withdrawn, but have not been canceled. Applicant is/are 
advised to cancel these in the next communication. 
The replaced abstract is accepted. 

Applicant's arguments, filed on 11/30/2006, with respect to the claim rejection 
under 35 U.S.C 1 12 for claims 1 , 6, and 8 have been fully considered and are 
persuasive. The claim rejection under 35 U.S.C 112 first and second paragraph of 
claims. 1, 6, and 8 has been withdrawn. 

Applicant's arguments filed on 1 1/30/2006, with respect to the claim rejection 
under 35 U.S.C. 102(b) based on Pierrat and/or Garza references have been fully 
considered but they are not persuasive. Therefore, The claim rejection under 35 U.S.C. 
102(b) is maintained. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-1 1 are rejected under 35 U.S.C. 102(b) as being anticipated by Pierrat 
et al. (hereinafter as "Pierrat") (US Patent 6,272,236). 
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4. With respect to claims 1 and 6, Pierrat discloses a method and system for 
inspection photomasks employs simulated image of the resist pattern (the Abstract) 
comprising: 

generating a mask picture (mask pattern) from a first mask, the first mask being 
made from a predetermined mask design (figure 1, element [mask 161 J) with a first 
OPC model (resist behavior) (figure 5, element [330] and see it's description details) 
applied thereto (figure 1, element [130], col. 5, II. 8-27; figure 3, steps [210 and 220], 
col. 3, II. 44-50): 

converting the mask picture into a simulation required mask file (taking an image 
from the mask and digitizing it using conventional mask inspection equipment) (figures 
3, step [230], col. 7, II. 51-54; figure 5, element 335, and see its description details)', 

conducting a first simulation under a first set of predetermined photolithography 
processing conditions using the simulation required mask file to generate one or more 
files of a first set representing a first wafer photo resist profile thereof (figure 1, element 
[180], col. 5, II. 29-44; figure 3, steps [240, 250, 260], col. 7, II. 54-67 and col. 8, II. 1-10; 
and figure 5, elements [345, 450] and see its description details); 

applying the first OPC model to the predetermined mask design in a database 
mask file forniat (figure 1, element [1 50], and col. 8, II. 18-24). thereby generating an 
OPCed mask design (fia. 3. step [2301 col. 8. II. 25-32) : 

conducting a second simulation under the first set of predetermined 
photolithography processing conditions using the OPCed mask design to generate one 
or more files of a second set representing a second wafer photo resist profile thereof 
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(figure 1, element [185]; figure 3, steps [255 and 265], col. 8, //. 4-10 and II. 35-46; and 
figure 5, elements [315, 320] and see its description for detail )\ and 

comparing the first and second sets of files (figure 1, element [1401 ool. 7, 11. 8- 
16; figure 3, step [270], coL 8, 11. 11-17 and II. 47-52; and figure 5, element [360]). 

5. With respect to claims 2 and 7, Pierrat discloses all the limitations of the forth set 
claims. Pierrat also discloses wherein the comparing includes setting one or more 
thresholds of the wafer photo resist profile for rejecting the first OPC model used (col. 5, 
//. 60-67 and col. 6,11. 1-10)\ 

6. With respect to claim 3, Pierrat discloses the method of claim 1 further 
comprising repeating all the steps by replacing the first OPC model with one or more 
other OPC models in the second simulation to determine a preferred OPC model to be 
used for generating the physical mask (figure 1, col. 5, II. 4-7 and figure 2, col. 6, II. 52- 
67 and col. 7, II. 1-41). 

7. With respect to claims 4 and 9, Pierrat discloses all the limitations of the forth set 
claims. Pierrat also discloses wherein the files of the first and second sets includes two- 
dimension wafer resist profile simulation files (figures 1, 3, 5 and see their description; 
col. 5, II. 45-60 and col. 8, II. 33-35). 

8. With respect to claims 5 and 10, Pierrat discloses all the limitations of the forth 
set claims. Pierrat also discloses wherein the files of the first and second sets includes 
three-dimension wafer resist profile simulation files (figures 1, 3, 5 and see their 
description; col. 5, II. 45-60). 
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9. With respect to claim 8, Pierrat discloses the system of claim 6 wherein the 
comparison tool further includes means for detecting non-OPC related errors (other 
defects) (col. 1, II. 44-62, figure 5, element [332]) related to photolithographic processes 
(col. 8. line 62 - col. 9. line 2) . 

10. With respect to claim 1 1 , Pierrat discloses the system of claim 6 wherein the files 
of the first and second sets further includes aerial images (col. 5, II. 8-27). 

1 1 . Claims 1 and 6 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Garza et al. (hereinafter as "Garza") (US Patent 6.078,738). 

12. With respect to claims 1 and 6, Garza discloses a method and system for 
simulating of masking process characterization (the Abstract) comprising: 

generating a maisk picture from a first mask, the first mask being made from a 
predetermined mask design (a digital representation of a patterned mask and a data 
set) with a first OPC model (mask pattern that would be produced by masking process 
using patterned mask under conditions specified by said data set) applied thereto (col. 
3. II. 28-38; col. 8. II. 63-67; col. 9, II. 1-3; and claim 1, col. 9, II. 58-67); 

converting the mask picture into a simulation required mask file (col. 3, II. 39-40; 
col. 9, II. 3-6; and claim 1, col. 10, II. 1-2); 

conducting a first simulation under a first set of predetermined photolithography 
processing conditions using the simulation required mask file to generate one or more 
files of a first set representing a first wafer photo resist profile (first database) thereof 
(col. 3, II. 40-42; col. 9, II. 6-10; and claim 1, col. 10, II. 3-4); 
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applying the first OPC model to the predetermined mask design in a database 
mask file format (col. 3, II. 42-45; col. 9, II. 10-14; and claim 1, col. 10, II. 5-7) thereby 
generating an OPCed mask design (col. 6. II. 58-61 and col. 9. II. 3-14) : 

conducting a second simulation under the first set of predetermined 
photolithography processing conditions using the OPCed mask design to generate one 
or more files of a second set representing a second wafer photo resist profile (second 
database) thereof (col. 3. II. 45-47; col. 9, II. 14-21; and claim 1, col. 10, II. 8-9)', and 

comparing the first and second sets of files (comparing said first database and 
second database)(the Abstract; col. 3, 47-49; col. 9, II. 24-26; claim 1, col. 10. II. 10-12; 
and including figure 7, step [218]). 

Claim Rejections - 35 USC § 103 

1 3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

14. Claims 2 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Garza et al. (hereinafter as "Garza") (US Patent 6,078,738) in view of Pang (US Pub. 
2004/0172611). 

1 5. Garza discloses all the limitations of the forth set of claims. Additionally, Garza 
also teaches that the process of simulator is modified based upon the error database to 
minimize the differences between a successive iteration of the aerial image and the 
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pattern, but Garza does not implicitly teach setting one or more thresholds of the wafer 
photo resist profile for rejecting the first OPC model used. 

Pang teaches a method of mask defect inspection impact during the transfer of a 
mask process of including generating a simulated wafer image have the accuracy of a 
resist model with the speed of an optical model by using a threshold look-up table 
(LUT). This threshold LUT can be created by performing a one-time simulation of a test 
layout with different parameter using a resist model (Pang, paragraphs [0015-0018]). 

16. It would have been obvious to one of ordinary skill in the art to combine Garza 
and Pang teachings of using optical model and the threshold look-up table to simulation 
the aerial image for improving accuracy of the wafer simulation results (Pang, 
paragraphs [0013, and 0020]). 

Examiner Remarks 

17. Applicant's arguments filed on 1 1/30/2006 have been fully considered but they 
are not persuasive. Therefore, the claim rejection is maintained. 

Pierrat's reference : 

1 8. Applicant state "nothing in the description or drawings of Pierrat shows making 
mask from a predetermined mask design with an OPC model". 

Examiner respectfully disagree as the following reason: 

19. Pierrat does disclose a method of making mask from a predetermined mask 
design with an OPC model, such as figure 1, pattern database [150], which is a 
predetermined mask design with an OPC model, which is used in second image 
simulation [185] that makes a comparison with a first image simulation [180]. Moreover, 
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figure 3, step [220], emphasizes that "manufacture photomasl^ using original pattern 
data". Hence, Pierrat read on all limitations of claimed invention. 
Garza's reference : 

20. Applicant state "Neither the first data nor second database of Garza is generated 
from simulating photolithography processing conditions using an OPCed mask design 
which is generated based on an OPC model". 

Examiner respectfully disagree as the following reason: 

21 . Garza does disclose the first data and second database of Garza is generated 
from simulating photolithography processing conditions (at least col. 2, II. 8-33, col. 3, 
line 64 - col. 4, line 9, and col. 10, claim 3, II. 28-38) using an OPCed mask design 
which is generated based on an OPC model (mask pattern that would be produced by 
masking process using patterned mask under conditions specified by said data set)(coL 
4, //. 45-50, col. 6, II, 51-61, and col. 8, //. 51-55), which is using for compensating the 
discrepancies between pattern and the photomask (col. 2, II. 34-51). 

Hence, all the citations above in Garza reference read on all limitations of 
claimed invention. 

22. Moreover, claims 2 and 7 are depending on claims 1 and 6, which are anticipated 
by Garza. Further, claims 2 and 7 are obvious by Garza in view of Pang. 

23. As all the citations above for each limitation of claimed invention, Pierrat and/or 
Garza in view of Pang read on the all the limitations. Therefore, the claim rejection is 
sustained. 
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Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nghia M. Doan whose telephone number is 571-272- 
5973. The examiner can normally be reached on 8:30-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Jack Chiang can be reached on 571-272-7483. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Patent Examiner 
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